Pigment and Pigmented Cosmetic Preparation as well as Method for 
Production of the Pigment 



5 The invention relates to a pigment for a cosmetic preparation, such as lip- 
stick, nail polish, eye shadow, hair colorant, liquid mascara, liquid self- 
tanner or the like and to a cosmetic preparation containing such a pigment. 

Cosmetic preparations of the type in question, such as loose or pressed 
10 powders, eye shadows, lipsticks, eyeliners, nail polishes, rouges, mascaras 
or the like, are composed of a carrier material or a base formulation as well 
as color-imparting and effect-imparting means of various types, with the 
goal to obtain a certain color effect on the skin, lips or hair. 

1 5 These color- imparting and effect-imparting means may be colorants, lac- 
quered organic colorants, inorganic or organic pigments or effect pigments, 
wherein especially in case of the effect pigments, special emphasis lies on 
the desire to attain a different color impression or brightness impression 
depending on the viewing angle of the applied preparation. To achieve this 

20 purpose, pearlescent pigments in particular have conventionally been used 
in the field of cosmetics. 

Pearlescent pigments are based on flake-shaped mica particles as a sub- 
strate, which are coated with metal oxides, mainly with titanium dioxide or 
25 iron oxide. Pigments of this type on the basis of titanium oxide, however, 
are relatively transparent due to their composition and, as a rule, exhibit a 
color impression only at the so-called "glancing angle", whereas pigments 
that are based on iron oxide provide more coverage but the angle- 
dependent color impression or brightness impression is pushed into the 
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background. The advantage of these pigments lies in their high chemical 
and themial stability that virtually preclude negative effects for example on 
a binding agent, as well as in their skin tolerance. 

5 So far as metal effect pigments have been used for cosmetic purposes until 
now, it is true that they have the advantage that they are covering, color- 
intensive and highly brilliant, however they have the shortcoming, in par- 
ticular, that they to not meet the health requirements, considering espe- 
cially that metal ions from the metal component, for example copper or 

10 zinc ions, are released into the carrier medium and cause undesired effects, 
such as gelling of binding agents and color changes. In the applied condi- 
tion, contact with sweat or saliva may occur, which means with acidic or 
basic media, which can also cause an increased release of ions that not only 
affect the carrier substance but may possibly result directly in health- 

1 5 related damage, such a skin irritations. 

From DE 44 37 753 Ala lustrous pigment is known that is also usable for 
cosmetic purposes, which consists of at least five layers and is accordingly 
expensive to produce. 

20 

DE 198 36810A1 describes metal pigments that are coated in an aqueous 
medium, which is associated with the shortcomings that will be described 
below. 

25 DE 101 14 445 Al and DE 101 14 446 Al describe iron pigments that are 
not approved for cosmetic applications. The same applies for the iron pig- 
ment according to EP 0 673 980 A2, which is treated at a raised tempera- 
ture in an oxygen atmosphere. 
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US 6,398,861 Bl describes a metal pigment composition, not a metal pig- 
ment as such. Reference is made to an aqueous system, and the use of ten- 
sides is mentioned, which are completely unsuitable for the inventive solu- 
tion that will be described below. 

5 

Based on this, the invention is based on the object to further develop a 
pigment of the above type in such a way that it better meets the hygienic 
and health requirements than pigments that are conventionally used in the 
field of cosmetics. 

10 

This object is met according to the invention in such a way that a metallic 
substrate comprises a substrate-enclosing layer, which is produced in the 
sol-gel process, incorporates a barrier effect with respect to sweat and sa- 
liva, and prevents direct contact between the skin and the metallic sub- 
1 5 strate. 

The sol-gel process that is provided according to the invention significantly 
influences the property of the substrate-encapsulating layer. In such a sol- 
gel process, a barrier layer is built up around the metallic substrate in or- 

20 ganic solution or suspension from suitable monomeric metal-oxide pre- 
stages, e.g., alkoxy silanes, with the use of suitable catalysts. Compared to 
coating methods firom aqueous solutions, e.g., with water glass, this process 
offers the advantage that no additional pretreatment is required to activate 
or degrease the base pigment, which is coated with auxiliary grinding 

25 agents, and the obtained layer cannot be contaminated through additional 
ions, such as e.g., chlorides or sulfates. Additionally, a layer that is ob- 
tained in this manner, since it was obtained from monomeric pre-stages, 
offers the advantage of a particularly even, dense and therefore high- 
quality, optically not perceptible layer, which is additionally also harmless 



from health-related and hygienic points of view as they are relevant par- 
ticularly for the cosmetic application. 

A metal pigment that has been improved in this manner does not exhibit 
any, or only a significantly reduced, agglomeration tendency or floccula- 
tion tendency as compared to an uncoated metal pigment or one that has 
been coated in the aqueous system. The optical properties are not impacted 
by the surrounding layer, or only to a small degree. The same applies for 
the haptic properties. 

The layer is preferably compatible with a binding agent of a cosmetic 
preparation. 

The layer may contain an inorganic material on one hand, or be composed 
of it, which will preferably be selected from the group consisting of silicon 
oxide, titanium oxide, aluminum oxide, iron oxide, ceroxide and chromium 
oxide, as well as mixtures thereof 

On the other hand, or altematively, the layer may contain organic material 
or consist of it, which will expediently be selected form the group consist- 
ing of polyacrylates, silicones, polyolefins, polystyrol, polyesters, cellulose 
ester, polyamides, phosphor organic substances, organically modified si- 
lanes, organically modified titanates, organically modified zirconates, as 
well as mixtures thereof. 

The thickness of the layer may be between 5 and 500 nm, especially be- 
tween 20 and 50 nm. 



The metallic core preferably consists of copper, zinc, aluminum, titanium, 
silver or gold, or alloys of said elements. 

A preferred embodiment provides for the metallic core to consist of alumi- 
num, 100% of the grain size to be < 75 fim and 95% < 45 /xm, and the 
mercury content to be < 1 ppm, arsenic < 3 ppm, lead < 20 ppm and the 
Al content >99%. 

Provision may be made for the metallic core to consist of aluminum, the 

content of mercury to be <= 1 ppm, of arsenic <= 3 ppm, of lead <= 10 
ppm, of cadmium <= 1 ppm, of heavy metals (as lead) <= 40 ppm, the dry- 
ing loss at 105^C to be <= 0.5%, and the Al content >= 99%. 

A bronze pigment may be characterized in the context of the invention in 
that the metallic core contains a copper content of 70 to 95%, a zinc con- 
tent of < 30% and an aluminum and tin content of < 0.5% in each case, 
and that the content of cadmium is <= 15 ppm, of lead <= 20 ppm, of arse- 
nic <= 3 ppm and of mercury <= Ippm, and 95% of the grain size is < 45 
pcm. 

In the case of a copper pigment, provision is preferably made for the metal- 
lic core to have a copper content of >= 95% and the content of cadmium to 
be <= 15 ppm, of lead <= 20 ppm, of arsenic <= 3 ppm and of mercury 
<= Ippm, and 95% of the grain size to be <45 /xm. 

The composition is advantageously such that the metallic core consists of 
silver, the content of mercury is <= 1 ppm, of arsenic <= 5 ppm, of lead 
<= 10 ppm, and the content of silver is >= 99.9%, or the metallic core con- 
sists of silver and the content of silver is >= 99.5%, or the metallic core 
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consists of gold, the content of silver is <= 7%, copper <= 4%, and the gold 
content is >= 90%. 

A layer may advantageously be provided in such a way that the weight ra- 
5 tio of coating to metallic core is between 1 and 0.001. 

An inventive pigment may additionally be characterized in that the metalUc 
core is ground with the aid of a plant-based lubricant, especially plant- 
based oleic acid or stearic acid, and shaped preferably flake-shaped with a 
10 diameter of 1 to 100 fim and a mean thickness of 0,05 to 2 /xm. 

The invention additionally relates to the production of a pigment, which is 
characterized in that the metallic substrate particles are coated without ad- 
ditional pretreatment in a sol-gel process in alcoholic-aqueous solution by 
15 means of hydrolysis and vapor deposition of organic metal oxide pre- 
stages and optionally with the use of suitable catalysts. 

The invention is also aimed at a cosmetic preparation containing an above- 
characterized pigment. 

20 

The invention will be described in more detail below based on two exam- 
ples for producing inventive metal effect pigments: 

Example 1: 

25 In a 1 -liter round flask provided with reflux condenser and stirring appara- 
tus, 100 g of a gold bronze pigment (mean particle diameter approximately 
17 ^m) that has been ground with plant-based stearic acid is dispersed in 
500 ml ethanol, the mixture is heated to 50''C, and 4.5 g of a 15% aqueous 
solution of DMEA are added. Over the course of 8 hours, a solution of 
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17.3 g tetraethoxysilane in 52 g ethanol is dosed in. After completed addi- 
tion, the mixture is cooled off slowly and stirred for an additional 8 hours 
at room temperature. 

5 The gold bronze pigment that is coated with Si02 is separated by filtration, 
washed with 200 ml ethanol and dried at SO^'C in the vacuum drying cham- 
ber. 

The obtained product has a SiOi content of 4.7% and exhibits, after appli- 
10 cation in a nitrocellulose lacquer, optical properties with high metallic lus- 
ter that are comparable to the utilized starting material. 

Example 2: 

In a 1 -liter round flask provided with reflux condenser and stirring appara- 
15 tus, 75 g of an aluminum pigment (mean particle diameter approximately 
23 ^m) that has been ground with plant-based oleic acid is dispersed in 
600 ml butyl glycol, the mixture is heated to 95°C, and 50 g of a 5% aque- 
ous solution of DMEA are added. Over the course of 12 hours, a solution 
of 24.7 g tetraethoxysilane in 24.7 g butyl glycol is dosed in. After com- 
20 pleted addition, the mixture is cooled off slowly and stirred for an addi- 
tional 8 hours at room temperature. 

The aluminum pigment that is coated with SiOa is separated by filtration, 
washed twice with 200 ml ethanol in each case and dried at lOO^'C in the 
25 vacuum drying chamber. 

The obtained product has a SiOj content of 8.8 % and exhibits, after appli- 
cation in a nitrocellulose lacquer, optical properties with high metallic lus- 
ter that are comparable to the utilized starting material. 
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To better illustrate the invention, two example embodiments for cosmetic 
preparations containing inventive pigments will be described below: 

Example 1: 

Creamy eye decoration preparation 

Product Description Wt. % 

Isopropyl myristate 23 

Magnesium stearate 2 

Mineral oil 25 

Bees wax 40 
Si02-coated gold bronze pigment 

(mean particle size 35 /xm) 10 



The fat mass is heated to approximately 1 lO^^C. The melted mass is subse- 
10 quently allowed to cooled down. Pigment is added to 2 g of the melted 

mass. A renewed careful melting and stirring follows. The mass that is ob- 
tained in this manner, which is not overly hot, is poured into a form. 

Example 2: 
15 Rouge Powder 

Product Description Wt. % 

Talcum 33 

Potato starch 20 

Magnesium stearate 8 

Calcium carbonate 4 

SiOi-coated gold bronze pigment 1 9 
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(mean particle size: 1 7 nm) 1 6 

SiOa-coated copper pigment 
(mean particle size 17 fim) 

The components are mixed and homogenized. The mixture is compressed 
at 40 bar and shaped. 



